Community actions in the field of water policy aims at coordinating the Member states' water management within the international river basin districts. The directive sets three general objectives concerning groundwater: (1) to prevent deterioration, (2) to enhance and restore in order to achieve good water status at the latest in 2015, and (3) to reverse any significant and sustained upward trend of any pollutant. Member States are requested to establish monitoring programmes to characterize groundwater chemical and quantitative status. All substances resulting from the impact of human activity must be controlled.
Understanding the spatial distribution of groundwater quality and determination of temporal groundwater quality trends is essential to design the monitoring tools, to decide about the required networks, and to choose aggregation techniques for providing reliable 'indicators' at the groundwater body scale.
A strategic framework has been recently designed for groundwater quality monitoring in the Walloon Region of Belgium. The methodology that has been applied for optimising the monitoring network and to calculate aggregated indicators at the groundwater body scale is described hereafter and illustrated on the example of the Hesbaye aquifer located near the city of Liège in Belgium.
II. OBJECTIVES
Natural groundwater quality is mainly dependent on the geochemical processes that take place when rain or surface water infiltrates the ground and reacts with the soils and rock-forming minerals. Impacts of human activities and the release of pollutants to the aquatic environment are superimposed to this natural quality status. However, it should be noted that the quality of rainwater may already be strongly affected by human activities. 
III. SELECTION OF MONITORING POINTS
The EU working group on the implementation of the Water directive recommends a density of about 1 point/25 km 2 where the groundwater body is expected to be 'under pressure', and 1 point/100 km 2 otherwise. A spatial representativity within each body through scientific judgement is also recommended. A representativity index R U has been proposed and it should reach a value of 80 % (WFD -GW,
where d is the mean distance from any point of the groundwater body to the nearest sampling point, n the number of sampling points, A the total area of the groundwater body.
Rather than applying blind geostatistics, it is here preferred to give more importance to the conceptual model/understanding of the groundwater system and 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 play a key role in the shape of the piezometric surface. Groundwater is drained in most portions of the galleries but an important quantity of water is also recharged from the galleries into the aquifer in other zones, depending on local differences between water levels in the aquifer and in the galleries. Apart from the galleries, the aquifer is exploited by pumping wells owed by water companies, local industries and agricultural settlements.
Since 1960, nitrate concentrations have risen annually at a rate ranging from 0.1 mg/l (as NO 3 ) in the semi-confined to 1 mg/l in the unconfined part of the aquifer.
Presently, the mean concentration is around 35 mg/l, from 20 mg/l at the aquifer bottom to more than 175 mg/l in the contaminated zones from the upper aquifer (Brouyère et al., 2003) According to the guidelines (Eurowaternet, 1998), about 14 points were required.
These 14 selected sampling points, among 556 available points, are selected through a scientific hydrogeological judgement based on previous studies of this aquifer (Dassargues et al., 1988; Dassargues & Monjoie, 1993; Hallet, 1998; Brouyère, 2001 , Brouyère et al., 2003 . The obtained spatial distribution is shown on figure 1.
Figure 1
Among those 14 selected points, 7 correspond to pumping wells or outlets of draining galleries belonging to water companies, 7 are sampling piezometers.
IV. GROUNDWATER QUALITY ASSESSMENT SYSTEM
All substances resulting from the impact of human activity must be controlled. A groundwater quality assessment system named SEQ-ESO (for 'Système d'Evaluation de la Qualité des Eaux Souterraines'), originally developed by the Basically, the SEQ-ESO provides an interpretation grid of a complete protocol analysis related to a single water sampling point. The system is based on the establishment of parameter thresholds defining quality classes.
Groundwater quality assessment is a relative concept depending on water use. As far as groundwater is concerned, the SEQ-ESO system considers three essential functions for groundwater.
1) Water use -The quality of water is defined compared to the standards or needs corresponding to various uses. The principal use introduced into the SEQESO is the aptitude for Drinking Water Use (DWU). Other uses of water such industry, energy, the irrigation and the drenching can also be evaluated. Figure 2 . Table 1 A major advantage of the SEQ-ESO consists in the possibility of combining two functions. Combining the DWU and PS functions, to obtain a general expression of the Groundwater Quality (GWQ), as illustrated in Figure 2 for nitrate, it is observed that the two first thresholds for Groundwater Quality are dictated by the PS function when the others are prescribed by the DWU function.
Each GWQ threshold is then converted by interpolation into a general quality index (Ig) ranging from 100 (best quality) to 0 (worse quality).
Figure 2
Application of the SEQ-ESO system to the Geer groundwater body is illustrated in Figure 3 . At each sampling point of the monitoring network, the limitating compound with respect to the Drinking Water Use (DWU, figure 3a) , to the Patrimonial Status (PS, figure 3b ) and finally to the general Groundwater Quality (GWQ, figure 3c ) can be identified. A second aggregation technique can be qualified as an 'alteration aggregation technique':
(c2) for each point, the minimum among the PMI of a given alteration provides a PMA (Point Mean Alteration).
(d2) the PMA arithmetic mean over the whole monitoring network provides the indicator (an index value per alteration and per groundwater body).
A synthetic example is given in Table 2 with a monitoring network composed of 4 points (X1, X2, X3, X4) and an alteration evaluated from 3 compounds (P1, P2 et P3). All PMI obtained after the first 2 steps are given in the three first lines of Results obtained with the SEQESO for Cretaceous chalks of the Hesbaye groundwater body are given in example at the figure 4 as a summary quality
sheet. It appears that the minimum index is found for alteration 'nutrients and organic matters' due to relatively high monitored nitrate concentrations. This minimum index is automatically taken as the global index and a 'medium status'
is assessed for this groundwater body. 
Figure 4

VII. CONCLUSIONS
A framework is described for designing a groundwater quality monitoring network. It is fully compliant with the EU commitments. The last step, leading to the "water quality characterization" of a groundwater body in the frame of the EU Water Directive, can be performed with the use of a decision sheet as the one described in Figure 5 .
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